The volatile oils obtained by hydrodistillation from Pycnanthus angolensis (Welw.) Exell., (African nutmeg), Myristicaceae, have been investigated by GC and GC-MS. The main components of the bark oil are α-bergamotene (25.1%), terpinen-4-ol (16.6%), α-terpineol (15.6%) and trans-β-bergamotene (12.9%). Only two compounds, spathulenol (82.0%) and caryophyllene oxide (14.0%), could be identified in the leaf oil. In addition, the volatile oils displayed promising antimicrobial activity against the tested bacterial and fungal species.
Pycnanthus angolensis (Welw.) Exell or 'African nutmeg' is a tropical plant belonging to the Myristicaceae family. It is commonly referred to by various names, such as Akomu (Nigeria), Gboyei (Liberia), Oualele/Walele (Ivory Coast), Otie (Ghana), Eteng (Cameroon), Lolako (Zaire) and Pycnanthus (Great Britain). The plant thrives well in rain forests, and in transitional and secondary formations of West Africa. The oblong-shaped fruits contain oil-rich seeds encased in a hard shell. The indigenous population has devised a variety of usages for virtually all parts of the plant ranging from incorporation of the plant in furniture, condiments, seasoning, soaps, cattle feed and medicines. The various parts of the plant are employed in traditional ethnomedicine as a mouthwash and as a remedy for toothache and appetite loss. Infusions of the bark are used to prevent abortions, anemia, headache and scabies [1] . The methanol extract of the plant has been shown to possess anti-malarial activities [2] . In addition to its medicinal uses, the seeds are an important source of oil and wax in the local communities for making candles, soap, fuel and lubricants. The oil residue is used as manure and cattle feed, and also as a condiment in soup among the rural dwellers of Eastern/South-west Nigeria and Equatorial Guinea.
Relatively few studies have investigated the chemical components of the volatile and non-volatile fractions of P. angolensis. Terpenoid quinones, pycnanthuquinone A and pycnanthuquinone B, have been isolated and characterized from the plant. These compounds are known to exhibit significant antihyperglycemic activities, which may be of potential use in the treatment of type two diabetes [3, 4] . In addition, isoflavones [5] were shown to be present in the heartwood, while lignans [6] were identified from the bark of the plant. The seed fat is characterized by the presence of relatively high NPC Natural Product Communications contents of tetradecanoic acid (60%) and (Z)-9-tetradecenoic acid (20%), as well as other unsaturated fatty acids. An earlier study [7] has identified a polyphenylated hydroquinone carboxylic acid, named kombic acid, from the seed.
However, there is no literature report on the volatile constituents of the plant, either from Nigeria or any other part of the world. This paper reports on the compounds identified from the essential oils of the leaf and stem bark of P. angolensis. It is part of an extensive research program aimed at the chemical and biological analysis of Nigerian medicinal plants and herbs [8] .
The components of the volatile oils of P. angolensis are shown in Table 1 . The oils were isolated by separate hydrodistillation in an all glass Clevengertype apparatus and then analyzed for their constituents by means of GC and GC-MS. Monoterpenes (41.1%), sesquiterpenes (57.2%) and diterpenoids (1.0%) are the representative classes of compounds in the bark oil. This amounted to about 99.3% of the total oil content. The compounds occurring in higher proportions are α-bergamotene (25.1%), terpinen-4-ol (16.6%), α-terpineol (15.6%) and trans-β-bergamotene (12.9%). Other significant constituents of the oil are α-curcumene (6.0%), piperitone (4.5%) and β-farnesene (4.0%). The bark oil was devoid of any monoterpene hydrocarbon, while the oxygenated sesquiterpenes were in low quantity. It is known that some constituents of the studied oil, such as α-bergamotene, trans-β-bergamotene and β-farnesene are important pheromones responsible for multiple interactions between plants and other organisms [9, 10] .
Only two compounds were identified from the leaf oil of the plant, spathulenol (82.0%) and caryophyllene oxide (16.0%). The result was quite surprising, but when the analysis was repeated, a similar result was obtained. Since the oxygenated terpenes give a more relevant contribution to fragrance, the floral note to the oils is contributed by terpene constituents like terpinen-4-ol, α-terpineol and piperitone, in the case of the bark oil, and by spathulenol and caryophyllene oxide in the leaf oil. In addition, the essential oils also displayed promising antimicrobial activities against the tested bacterial and fungal microorganisms ( Table 2 ). The leaf oil was observed to be more potent than that of the bark essential oil against P. aeruginosa, E. coli, S. enteritidis and S. aureus. However, the bark oil is more active against the growth of A. niger, P. pneumoniae and C. albicans.
It is well known that the biological activities of essential oils may be due to either the major compound(s) or synergy between the major and Leaf oil  20  19  20  20  18  21  20  Bark oil  28  26  15  16  14  14  27  Ampicillin  13  --12  11  12  12  Tetracycline  27  29  29  30  31  30  25  Gentamycin  29  19  19  24  20  19  26  Sulphonamide  19  -----18  Oxacillin  ---16  18  --ether  ------- -Not tested.
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Isolation of the essential oils:
Air-dried and finely pulverized leaves and stem bark of P. angolensis (350 and 120 g, respectively) were hydrodistilled for 4 h in a Clevenger-type apparatus, according to the British Pharmacopoeia specifications [12] . The oils recovered were decanted from water and dried over anhydrous sodium sulfate. The resulting oils (0.12% w/w and 0.32% w/w, respectively for the stem bark and leaf) were collected and preserved in sealed sample tubes and stored under refrigeration until analysis.
Gas chromatography (GC) analysis:
The GC analysis was carried out on a gas chromatograph, HP 5890, with an HP 68790 autosampler fitted with a FID and a 30 m x 0.25 mm i.d. 0.25 μm film thickness. An HP-5 capillary-coated column was used. The following parameters were employed: injector temperature 220ºC, detector temperature 250ºC, column head pressure 60 kPa, splitless injection of 2μL, and helium as the carrier gas at 1mL/min constant flow. The oven temperature was programmed, with an initial temperature of 50ºC, held for 1 min, 3ºC/min to 150ºC, held for 10 min, 10ºC/min to 250ºC, held for 5 min, and finally 30ºC/min to 300ºC, held for 5 min.
Gas chromatography-mass spectrometry (GC-MS) analysis:
The analysis was performed on an Agilent 6890 GC with an Agilent 7683 autosampler and Agilent 5973 MSD equipped with a fused silica 30 m x 0.25 mm HP-5 capillary column having a film thickness of 0.25 m. The carrier gas was helium at a flow rate of 1mL/min. The GC conditions were identical to those of the analytical GC. Ionization potential was 70 eV with an MS transfer line temperature of 290ºC. The scan speed was 3.21 scans/sec with a scan range of m/z 45 to 500.
The percentage compositions of the oils were computed in each case from GC-FID peak areas, without the use of correction factors. The identification of the compounds was based on a comparison of retention indices (determined relative to the retention times of a series of n-alkanes) and mass spectra with those of authentic samples and with data from the literature [13, 14] . Evaluation of antimicrobial activity: The disc diffusion method was employed for the determination of the antimicrobial activity of the essential oils [15] . Briefly, a suspension of the tested microorganisms (0.1 mL of 108 cells per mL) was spread on the solid media plates. The following nutritive media were used: Antibiotic Medium 1 (Difco Laboratories, Detroit Michigan USA) for growing Gram-positive and Gram-negative bacteria, and Tripton soy agar (TSA-Torlak, Belgrade) for C. albicans and A. niger. Nutritive media were prepared according to the instructions of the manufacturer. All agar plates were prepared in 90 mm Petri dishes with 22 mL of agar, giving a final depth of 4 mm. Sterile filter paper disks ("Antibiotica Test Blattchen", Schleicher and Schuell, Dassel, Germany, 12.7 mm in diameter) were impregnated with 50 μL of the essential oil solution in ether (1 mg per 10 mL of ether) and placed on inoculated plates. These plates, after standing at 4ºC for 2 h, were incubated at 37ºC for 24 h for bacteria and at 30ºC for 48 h for the fungi. Standard disks, 9 mm in diameter, containing Ampicillin, Tetracycline, Gentamycin, Sulphonamide and Oxacillin (Torlak), were individually used as positive controls, and disks imbued with 50 μL of pure ether were used as a negative control. The diameters of the zones of inhibition (in mm) were measured using a "Fisher-Lilly Antibiotic Zone Reader" (Fisher Scientific Co. USA).
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